THE DEFINITION OF THE LL (1) PARSING TABLE — NULLABLE

Algorithmic definition: the function NULLABLE

Llet G=(N, T,—,S) be acontext-free grammar. NULLABLE; are
functions on on G defined as follows

|. NULLABLEo(G) ={A | A— € in G}
2. NULLABLE;+1(G) = NULLABLE;(G)
U{A|A> A ..AinG /\ Ai,.., Ay € NULLABLE;(G) }

¥ it is easy to show that NULLABLE;(G) & NULLABLE;+1(G) &N
¥ therefore there is k such that NULLABLEx(G) = NULLABLEx+1(G)

then NULLABLE(G) = NULLABLE (&)
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DEFINITION OF 1L (1) PARSING TABLES: FIRST

Algorithmic definition: the function FIRST

Let G=(N, T,—,S) be a context-free grammar. FIRST; are functions
on NUT and defined as follows

|. FIRSTi(t)={t} withte T // for every i

{e} if A € NULLABLE(G)
2. FIRSTo(A) =
%) if A ¢ NULLABLE(G) /\ Ae N

3. FIRSTi+1(A) = FIRSTi(A) U | e FIRST(ap)\ { ¢ }

Vie€l..k-1 : a; € NULLABLE(G)

X it is easy to show that, for every i: FIRST;(A) & FIRSTi+1(A) ESTU{¢}
% therefore there is k such that, for every A, FIRSTx(A) = FIRSTx+1(A)

then FIRST(A) = FIRSTk(A)
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DEFINITION OF LL (1) PARSING TABLES: FOLLOW

Let G = (N, T,—,S) be a context-free grammar. FOLLOW; are
functions on N and defined as follows

|. FOLLOWo(S) ={$} and FOLLOWo(A)= &

2. FOLLOW:+1(X) = FOLLOWi(X) U 5 L 5x,n ¢ FIRST(y)\{e}

U Z —§ Xy in G and NULLABLE(y) FOLLOWi(Z)

% it is easy to show that, for every i: FOLLOW;(A) & FOLLOW;+1(A) STU{S}
X therefore there is k such that, for every A, FOLLOWx(A) = FOLLOWx+1(A)

then FOLLOW(A) = FOLLOWx (A)

remarks: (1) when the initial symbol does not appear on the rhs of productions,
“$" is the unique symbol in its FOLLOW

(2) FOLLOW never contains “¢"
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